. HOMO and LUMO orbital surfaces of TQ-BPN (A) and TB1 (B) in the geometrically optimized structure using the B3LYP/6-31G(d,p) scrf = (cpcm, solvent =CH 2 Cl 2 ) in Gaussian 09 program [1] ; (C) Comparison of HLZ-BTED with reported SWIR AIE dye TQ-BPN and TB1. Egap (energy gap) = LUMO-HOMO. Where QY sample is the QY of fluorophore HLZ-BTED in THF or HLZ-BTED dots in water, QY IR26 is the QY of IR-26 in DCE, n sample and n IR26 are the refractive indices of corresponding solvents and DCE. . The stability evaluation of HLZ-BTED dots in physiological media based on hydrodynamic size (A-E) and zeta potential (F) measurements. HLZ-BTED dots were incubated in 5% FBS in PBS at different time points. The hydrodynamic size (~60 nm) at 0 hour (A), 3 hours (B), 6 hours (C), 9 hours (D), and 24 hours (E), had no obvious changes compared with aqueous media, and the zeta potential (F) incubated in physiological media for 24 hours showed a negative value (-9.28 mV). NMR spectra were carried out with a Bruker AV400 magnetic resonance spectrometer.
Chemical shifts (ppm) were reported relative to internal CDCl 3 ( 1 H, 7.26 ppm and 13 C, 77.0 ppm). MALDI-TOF-MS experiments were performed on an Applied Biosystems 4700 MALDI TOF mass spectrometer. UV-vis-NIR spectra were tested with a PerkinElmer Lambda 25 UV-Vis spectrophotometer. NIR fluorescence spectrum was recorded on an Applied NanoFluorescence spectrometer at room temperature with an excitation laser source of 785 nm. The NIR-II system was purchased from Suzhou NIROptics Technologies CO., Ltd. Hydrodynamic diameter and zeta potentials were measured using a Malvern Zetasizer Nano ZS. Transmission electron microscopy (TEM) images were recorded on a JEM-2100 TEM system at an accelerating voltage of 200 kV. Tetrahydrofuran (THF) was freshly distilled from sodium/benzophenone. DSPE-mPEG (5 kDa) was purchased from Ponsure Biotechnology CO., Ltd. All other standard synthesis reagents were purchased from commercial suppliers (such as Aldrich, Energy Chemical) and used without further purification unless otherwise noted. TLC analysis was performed on silica gel plates and column chromatography was conducted over silica gel (mesh 200-300), both of which were obtained from the Qingdao Ocean Chemicals. Compound 4 (4,7-bis(7-bromo-2,3-dihydrothieno [3,4- [1, 2, 5] thiadiazole) was obtained according to previous report. [2] Synthesis and characterization Synthesis of compound 2 [3] To a solution of 4-bromobenzophenone (1.45g, 5.55 mmol) and 4,4'-Bis(diethylamino) benzophenone (1.5 g, 4.62 mmol) and Zinc powder (1.50g, 22.94 mmol) in freshly distilled THF (15 mL), TiCl 4 (18.75 mL, 18.75 mmol) was dropped into the reaction mixture at 0 °C under an argon atmosphere with rapid stirring over 30 min. The mixture was heated to 80 °C for 24 h. After being cooled to room temperature, the reaction was quenched by the addition of 50 mL 10% aq K 2 CO 3 ; the mixture was filtered to remove insoluble materials and washed with dichloromethane. The organic layer was dried with anhydrous Na 2 SO 4 and filtered. The solution was evaporated. The crude product was as a yellow solid in 80% yield. 1 
Synthesis of compound 5
To 
Synthesis of HLZ-BTED
Zinc powder (228 mg, 3.51 mmol) and NH 4 Cl (99 mg, 2.11 mmol) were added to a stirred solution of compound 5 (85 mg, 0.06 mmol) in dichloromethane (8 mL) and 90% methanol (8 mL) under an argon atmosphere. After being stirred at room temperature for 4 h, the solution was filtered through Celite pad, diluted with dichloromethane, and washed with water, saturated aqueous NaHCO 3 , and saturated aqueous brine. The organic phase was dried over anhydrous Na 2 SO 4 , filtered and concentrated under vacuum to afford a yellow solid which was utilized for the next step without further purification.
To a dark yellow solution in anhydrous pyridine (4 mL) was added N-thionylaniline 
Fabrication of HLZ-BTED dots
The HLZ-BTED was dissolved in THF at a concentration of 1 mg/mL and quickly injected into an aqueous solution of DSPE-mPEG (5 kDa) at a concentration of 1 mg/mL with 1 : 6 volume ratio with an ice bath under continuous sonication. A microtip probe sonicator (Fisher Scientific model FB505) was applied to disperse organic components vigorously in water for 6 minutes. After THF was removed by nitrogen flow, this reaction mixture was centrifuged at 12,000 rpm for 10 min using 50 kDa molecular weight cut-off filter to remove unreacted reagents, and washed by water 6 times using the same filter. The complex was finally re-dissolved in 1 mL water. The amount of HLZ-BTED encapsulated in the nanoparticles was measured by UV-vis-NIR spectrophotometer at 874 nm.
Determination of the optical spectrum and fluorescence quantum yield.
The fluorescence quantum yield measurement was carried out using IR-26 whose quantum yield has been reported as 0.5% in 1,2-dichloroethane (DCE) as reference. In a typical procedure, a series of solutions of IR-26 in DCE with absorbance values at 785 nm to be ~ 0.10, ~ 0.08, ~ 0.06, ~0.04 and ~0.02 were prepared respectively.
Optical absorbance spectra of the five solutions were measured using PerkinElmer Lambda 25 UV-Vis spectrophotometer. NIR emission spectra of the five solutions with linearly spaced concentrations were measured using Applied NanoFluorescence spectrometer. The 785 nm laser was used as the excitation source and a 900 nm longpass filter was used as the emission filter to acquire the emission spectrum in the range of 916 to 1500 nm. Same solution preparation, absorbance and fluorescence spectra measurements were performed for HLZ-BTED and HLZ-BTED dots.
Cell Line and Animal Model.
Mouse In Vivo Toxicity Studies.
For the evaluation of the in vivo toxicity of HLZ-BTED dots, the healthy KM mice purchased from the Center for Disease Prevention and Control in Hubei Province were intravenously injected via the tail vein with PBS (0.2 mL), HLZ-BTED dots (0.2 mL, 7.5 mg kg -1 or 15 mg kg -1 ), n = 3 per group. The body weight of these mice were recorded and the mice were sacrificed after 31 d post-injection. The major organs, liver, lung, heart, spleen, and kidneys were excised for fixing with 10 % buffered formalin.
Tissue samples were stained with hematoxylin and eosin (H&E) and subsequently imaged using a digital microscope.
In Vivo NIR-II Fluorescence Imaging.
All NIR-II fluorescent images were collected using a NIR-II imaging system with the indium-gallium-arsenide (InGaAs) camera (Princeton Instruments) which was 
